Purpose To assess p53 gene expression in pterygia with and without recurrence. The pathogenesis of pterygium has not yet been determined. The most widely recognized etiologic factor is ultraviolet radiation, which leads to degeneration of the conjunctiva. However, pterygium was recently found to have several tumor-like characteristics. The p53 gene is a common marker for neoplasia, and is known to control cell cycle, cell differentiation and apoptosis. In this study we examined the expression of the p53 gene in primary pterygia with and without recurrence, searching for the pathogenesis of this very common lesion and for a prognostic factor for recurrence. Methods Immunohistochemical staining using a monoclonal antibody to human p53 (DO-7) was performed on 13 consecutive patients with primary pterygia, four pterygia without recurrence and nine pterygia which recurred during a 12-month follow-up. As a control we used two specimens of normal conjunctiva. Results Seven of the 13 pterygia specimens (54%) were positive for abnormal p53 expression. There was no difference between the groups with and without recurrence. Two out of four pterygia (50%) without recurrence and five out of nine (55.5%) pterygia with recurrence were positive. No pathological staining was observed in the control specimens. Conclusions In this study, abnormal p53 expression was found in pterygial epithelium, suggesting that pterygium could be a result of uncontrolled cell proliferation, and not as a degenerative lesion. There seems to be no connection between abnormal p53 expression and recurrence.
Introduction
Pterygium is a common, benign, fibrovascular lesion, originating from the bulbar conjunctiva. It is composed of epithelium and highly vascular, subepithelial, loose connective tissue.
The pathogenesis of pterygium is not clearly understood, the most widely recognised etiologic factor is ultraviolet radiation. 1 Until recently, it was considered a degenerative disorder involving mainly the subepithelial tissue. Recent findings concerning common features in pterygium and neoplasia have been published, raising the possibility that pterygium is a neoplastic-like growth disorder. These features include recurrence following surgical excision, ultraviolet radiation as an etiologic factor, and common treatment modalities (antimetabolites, radiation).
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The p53 gene controls the cell cycle, is involved in DNA repair and synthesis, cell differentiation and apoptosis. 4 Mutations in the p53 gene inactivate or alter its functions. These mutations are the most common genetic marker of human neoplastic growth.
This study was designed to investigate the expression of the p53 gene in primary pterygia, with and without recurrence. Our purpose was to determine whether pterygium is a result of an uncontrolled cell proliferation rather than a degenerative state, and to ascertain whether abnormal p53 expression can serve as a prognostic factor for the recurrence of pterygium following surgical excision.
Materials and methods
Formalin-fixed, paraffin-embedded tissues of pterygia were retrieved from the pathology archives of Soroka University Medical Center, Beer-Sheva, Israel. Thirteen consecutive patients who had undergone pterygium excision without mitomycin-C application, and had a postoperative follow-up of at least 12 months were selected. Four pterygia without recurrence and nine pterygia, which recurred during the follow-up period, were included in the study. (Since consecutive specimens were selected, the data presented here do not indicate the real recurrence rate.) As a control we used two specimens of normal conjunctiva (from eyes without pterygium). Sections 5 m thick were cut and attached to microscope slides, deparaffinized and dehydrated. Slides were heat treated for antigenic retrieval using citrate buffer followed by incubation with the anti-p53 antibody (DO-7, Zymed, South San Francisco, CA, USA).
The expression of the antigen was carried out using the avidine-biotin peroxidase (Vector Laboratories) method and AEC as chromogene. Results were evaluated by examining the sections in a high power field. Those with more than 10% of cells stained were considered positive.
Results
Seven out of the 13 pterygia specimens (54%) were positive for abnormal p53 expression (Figure 1 ). There was no difference in staining between the groups with and without recurrence: two out of four pterygia (50%) in the no recurrence group and five out of nine (55.5%) pterygia in the recurrence group, were positive. Staining was limited to the nuclei in the epithelial cells, mainly in the basal layer. No pathological staining was observed in the control specimens ( Figure 2 ).
Discussion
In this study, we examined the expression of the p53 gene in primary pterygia to investigate the possibility that pterygium is a growth disorder resulting from uncontrolled cell proliferation rather than a degenerative process.
The p53 gene is located on the short arm of chromosome 17 and its main function is as a tumor suppressor gene. The gene controls the cell cycle, is involved in DNA repair and synthesis, cell differentiation and apoptosis. 4 The gene stops the cell cycle when the genome is damaged, until the genome is repaired. If the damage is irreparable, the p53 gene leads to apoptosis. Mutations in the p53 gene inactivate or alter its functions. These mutations are the most common genetic marker of human neoplastic growth.
The p53 gene product, the p53 protein, is a nuclear phosphoprotein, which binds to the DNA. The protein can be identified by immunohistochemical staining, using a monoclonal antibody against it. Normal cells are negative for the stain, since the protein concentration is very low (due to the short half-life of the protein (6-20 min)). In many types of neoplastic cells its concentration is higher and immunohistochemical staining for the protein will be positive.
As mentioned above, abnormal expression of p53 is the most common marker for malignant tumors in humans. The prevalence of p53 abnormal expression varies among tumor types, ranging from 0 to 60% in major cancers (eg 56% in lung carcinoma, 50% in colonic carcinoma, 44% in skin tumors, etc). 5 Different classes of mutations occur in the p53 gene; threequarters of substitutions occur at G:C base pairs. 4 However, there are a few reports of abnormal expression in benign tumors (benign phylloides tumor of the breast and benign breast biopsy specimens 6 ). Although this finding is not common, it supports our results, since it is clear that pterygium is not a malignant tumor.
Spandidos et al 7 found that 60% of pterygia exhibited genetic alterations (loss of heterozygosity and microsatellite instability) which are common in tumor and premalignant cells. They concluded that there is a role for tumor suppressor genes and decreased fidelity in DNA replication and repair, in the development of pterygium. They also suggested that pterygium should be considered a benign neoplastic lesion.
Tam et al 8 performed immunohistochemical staining on eight pterygia specimens using the pAb 240 monoclonal antibody and found three of them (37.5%) to be positive for abnormal expression. Dushku and Reid 9 found increased nuclear p53 in the limbal epithelium of pterygia, limbal tumors and pinguecula. They proposed that this might indicate the existence of p53 mutation in the cells as an early event in their development, probably as a result of UV radiation exposure. Onur et al, 10 however, using immunohistochemical staining on 38 pterygia specimens, found that only 7.9% had a few p53 stained cells. In none of these studies was a control group used.
Recently, Chowers et al 11 found p53 immunoreactivity in 50% of primary and recurrent pterygia, with no difference between pterygia that did and did not recur. Their conclusion was that a mutation in the p53 gene is not crucial for pterygium formation and recurrence.
Our finding of abnormal p53 expression in the epithelium of pterygia might imply that it contains transformed cells and there is failure in the regulation and control of the cell cycle. The cause of the transformation may be ultraviolet radiation, which is well known as a risk factor for various skin malignancies (eg squamous cell carcinoma) 4 by its influence on the genetic material. Another possible reason for the mutation in the p53 gene may be hereditary; a familial pattern of pterygium has been previously reported. [12] [13] [14] It is known that pterygium is a lesion with limited local invasion and inability to send metastases. Its cells, however, display genetic characteristics of a tumor. These might suggest that pterygium can be considered Eye a benign neoplastic lesion. Further studies are needed to provide more information about the role of p53 in the pathogenesis of pterygium.
